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UFACTURE THEREOF 



(54) SEMICONDUCTOR DEVICE AN 
{11} 5-3183 (A) (43) 8.1.1993 

(21) Appl. No. 3-153650 (22) 26.6.1991 
(71) NEC CORP (72) MICHITAKA URUSHIMA 
(51) Int. CP. H01L21/304.H01L21/321 

PURPOSE: To enable a semiconductor substrate to be enhanced in mechanical 
strength and lessened in thickness by a method wherein a protective film is 
provided to the semiconductor substrate to cover its surface including the side 
faces of bumps provided to pad electrodes, and the upside of the protective 
film is set level with those of the bumps so as to enable the upsides of the 
bumps to be exposed. 

CONSTITUTION: Pad electrodes 11 electrically connected to the outside are pro- 
vided onto a semiconductor substrate 4 where semiconductor elements are 
formed, a metal film of Ti or the like is formed on the surface of the substrate 
4 including the pad electrodes 11, the pad electrodes 11 are selectively plated 
with Au or the like making the metal film serve as a plating electrode, then 
the metal film is removed, and bumps 10 are formed. Then, a protective film 
12 of epoxy resin or the like is applied onto all the surface of the substrate 
4 including the bumps 10 as thick as 200/mi and then cured. In succession, the 
semiconductor substrate 4 is rendered as thin as 200;/m or so by grinding its 
rear side, and furthermore the' protective film 12 is etched back to be as thin 
as 20//m or so to make the upsides of the bumps 10 exposed. 




10 1} fo ti 



(54) CLEANING METHOD OF WAFER 

(11) 5-3184 (A) (43) 8.1.1993 (19) JP 

(21) Appl. No. 3-180240 (22) 24.6.1991 

(71) SONY CORP (72) YASUSHI INAGAKI(l) 

(51) Int. CP. H01L21/304 



PURPOSE: To prevent stains attached to the rear of a wafer from becoming 
a contamination source by a method wherein the rear of the wafer is cleaned 
by a brush after the front of the wafer is cleansed with fluid. 

CONSTITUTION: ■ Different or the same chemical liquid is sprayed on the mirror 
surface (front side) la of a semiconductor wafer 1 from nozzles 6a, 6b, and 
6c at different times or at the same time by a chemical liquid processing device. 
Then, pure water 5b is sprayed on the mirror surface la and the rear lb of 
the semiconductor- wafer 1 from a nozzle 6 to rinse from a rinsing device 2b. 
Thereafter, the rear lb of the semiconductor wafer 1 is cleaned with a brush 
9 to remove stains from it as the semiconductor wafer 1 is rotated by a brush 
cleaning device 7. By this setup, the mirror surface of a semiconductor wafer 
itself or the mirror surfaces of other semiconductor wafers can be protected 
against contamination. 



fC) 



(><) (B) 
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(54) CLEANING METHOD OF SEMICONDUCTOR SUBSTRATE 

(U) 5-3185 (A) (43) 8.1.1993 (19) JP 

(21) Appl. No. 3-154590 (22) 26.6.1991 

(71) SEIKO EPSON CORP (72) MINORU YOKOZAWA 

(51) Int. CP. H01L21/304 



PURPOSE: To provide a method of cleaning a semiconductor substrate, where 
the surface of the substrate can be enhanced in cleanness. 

CONSTITUTION: In a cleaning process where a silicon semiconductor substrate 
is cleaned when a silicon semiconductor integrated circuit is manufactured, 
the silicon semiconductor substrate is put in an ozone-containing atmosphere 
just after it is cleaned^ whereby a clean silicon oxide film having a thickness 
of 20 A or below is formed on the surface of the silicon-exposed part of the 
silicon semiconductor substrate. If a semiconductor integrated circuit is manufac- 
tured by the use of the above cleaning method, it is sharply enhanced in current 
characteristics. 




A: thickness of oxide film, B: hotdins time (minute) 
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(54) MANUFACTURE OF SEMICONI^^OR DEVICE 
(11) 2-153527 (A) (43) 13.6.1990 (19) JP 

(21) Appl. No. 63-308507 (22) 5.12.1988 
(71) FUJITSU LTD (72) JUNICHI KONNO 
(51) Int. CP. H01L21/304,H01L21/321 

PURPOSE: To prevent a semiconductor substrate from having any microcrack 
at all as well as a rear side metallic layer from being released by any pollution 
on the rear side by a method wherein, after forming a protective film on masks 
and bump electrodes, the rear side main surface is ground up. 

CONSTITUTION: Bump forming resist films 5 to be masks in almost the same 
film thickness as that of straight bumps 6 to be formed on the surface of a 
semiconductor 1 are formed and then opening parts are formed on the bump 
forming parts 6 by photolithography. The bumps 6 are formed by plating proc- 
ess A protective resist film 7 is formed without removing the fihns 5. The 
film 7 offsets the difference in the levels of the films 5, the bumps 6 and a 
plating electrode la to make the film 7 almost in parallel with the rear side 
of the substrate L Next, the substrate 1 is mounted to bring the film 7 into 
contact with the surface of a surface plate 9 of a grinder so that the rear side 
of the substrate 1 may be ground up by grindstones 8. Through these procedures, 
the semiconductor substrate can be prevented from having any microcrack 
at all as well as a rear side metallic layer from being released by any pollution 
on the rear side. 





(54) WAFER SURFACE GRINDER 

(11) 2-153528 (A) (43) 13.6.1990 (19) JP 

(21) Appl. No. 63-308211 (22) 5.12.1988 

(71) NEC CORP (72) HITOSHI TERADA 

(51) Int. CF. H01L21/304,B24B7/04,B24B37/04 

PURPOSE: To enhance the evenness in the flatness and the ground surface by 
a method wherein the spindle axles in the first and second positions are respec- 
tively fitted with the rough grinding and medium grinding blades by down-feed 
system while the third position is fitted with the finish grinding blade by 
through-feed system. : ' ki ■ 

CONSTITUTION: Chuck tables 5 provided .on five positions on a rotary taDie 
4 respectively pass through the five positions by the rotation of the table 4. 
Firstly, a wafer to be ground up is sucked at a load point 6 and successively 
rough, medium and finish ground at the first, second and third spindle axles 
1 2 and 3 finally to be taken out of the unload point 7, During the grmdmg 
processes at the axles 1, 2 under heavy grinding load, the down- feed system 
is applied to assure the thickness precision and the flatness while at the axle 
3 for finish grinding, the through-feed system is applied to form an evenly 
ground surface. Through these procedures, the evenness in the flatness an the 
ground surface can be enhanced. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
(11) 2-153530 (A) (43) 13.6,1990 (19) JP 

(21) Appl. No. 63-308100 (22) 5.12.1988 

(71) MITSUBISHI ELECTRIC CORP (72) HIROSHI HIRANO(l) 
(51) Int. CV. H01L21/3205,H01L21/302 

PURPOSE: To prevent contact holes after etching a metal from being exposed 
by a method wherein resist is buried in the contact holes only before transfer* 
ring a metallic wiring pattern and then after heat treatment, the whole surface 
is coated with a photoresist and then the wiring pattern is transferred. 

CONSTITUTION: After making contact holes 6 and covering the whole surface 
with a metal 7, the whole surface is coated with a burying- in resist 5' and 
then the whole body is heat treated at the temperature exceeding the softening 
point of the resist 5'. At this time, the resist 5' is softened to run out into the 
holes 6. Next, the resist 5' overflown out of the holes 6 is perfectly removed 
by reactive ion etching process. Successively, a pattern is formed on the resist 

5 and then a wiring pattern is formed of a metal 7 by etching process. Through 
these procedures, even when the metallic wiring pattern slips out of the holes 

6 the quality and the reliability can be enhanced without any deterioration 
in characteristics, etc., as well as exposing the contact holes 6 out of the surface 
thereof by etching process. 
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(54) MOUNTER 

(11) 5-55276 (A) (43) 5.3.1993 ITfTjP 

(21) Appl. No. 3-218518 (22) 29.8.1991 
(71) NEC KANSAI LTD (72) SHUJI TAZAKI 
(51) Int. CP. H01L21/52 



PURPOSE: To develop an adhesive for securing a semiconductor pellet in a uni- 
form film thickness by providing a head of a lower surface opening measure 
type for controlling an adhesive developed region in which the pellet is con- 
nected to a land dropped with the adhesive and secured by developing the 
adhesive by air spraying. 

CONSTITUTION: An adhesive 3 is dropped to a plurality of positions on a land 
1 by a syringe. A head 5 is so moved down as to surround the dropped 
adhesives 3, and the lower end face of the head 5 is connected to the land 
1. Then, the air (a) is sprayed from a pipe 6 into the head 5 to develop the 
adhesive 3 in a uniform thickness on an adhesive developed region 10 in the 
head 5. The air (a) supplied into the head 5 is externally discharged from a 
discharge hole 7. Accordingly, no contraction is generated at the periphery 
of the developed adhesive, and no cavity is formed at the center of the devel- 
oped adhesive. Thus, the reliability and the yield of a semiconductor device 
are improved. 




(54) METHOD AND APPARATUS FOR CURING 

(11) 5-55277 (A) (43) 5.3.1993 (19) JP 

(21) Appl. No. 3-217759 (22) 29.8.1991 

(71) TOSHIBA CORP(l) (72) TOSHIFUMI HARADA 

(51) Int. C\\ H01L21/52 



PURPOSE: To provide a method for curing and an apparatus for curing, which 
can prevent an adhering defect and provide high mass productivity. 

CONSTITUTION: A ventilation port 24 and a ventilation outlet 25 (ventilating 
means) for continuously feeding nitrogen gas therein are provided, a gas sensor 
28 and a gas detector 29 (gas concentration detecting means) for gas generated 
by curing an adhesive are provided in a furnace which can be heated therein 
by a heater 26, and the operation of the furnace 22 is controlled based on the 
detected results. Thus, epoxy resin conductive adhesive 33 between all semicon- 
ductor pellets 32 (to be adhered) and a lead frame 34 (adhesive base) charged 
in the furnace is heated to be cured, the end is decided when gas concentration 
due to the curing cannot be detected, the adhering defect of a product can 
be prevented, and mass productivity can be enhanced. 




(54) SEMICONDUCTOR DEVICE 

(U) 5-55278 (A) (43) 5.3.1993 (19) JP 

(21) Appl. No. 3-211207 (22) 23.8.1991 

(71) SONY CORP (72) TOMONORI NISHINO 

(51) Int. CP. H01L21/56,H01L21/304,H01L21/78.H01L21/321,H01L23/12,H01L23/28 



5 



PURPOSE: To improve handling operability of a semiconductor chip in a manufac- 
turing step while reducing in thickness of the chip itself irrespective of the 
size of a semiconductor wafer and to obtain a small-sized thin semiconductor 
device. 

CONSTITUTION: A semiconductor wafer 1 is reduced in thickness while forming 
a resin film 3 in a protective reinforcing plate, protrusion electrodes 5 protrude 
from the film 3 on a semiconductor chip 2 as an external connection terminal, 
and the film 3 is so cut as to be the same in size as the chip 2. Thus, a semicon- 




ductor device having high reliability, easy handling, small size and thickness, 
is obtained. 
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(54) Title: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURE THEREOF 
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(57) Abstract: A method of manufacturing a semiconductor device 
provided with bump electrodes on the surface of a semiconductor 
substrate. The method includes the steps of forming bump electrodes 
on the surface of a semiconductor substrate, forming a protective resin 
layer over the whole surface area of the semiconductor substrate having 
the bump electrodes, grinding the back of the semiconductor substrate 
to reduce the thickness of the semiconductor substrate, and grinding the 
surface of the semiconductor substrate to expose the bump electrodes. 
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m(D-m) z(Dmi(D^^mi^^^yy'cDmmizm^^nrzm2(D^^mi^'^yy 




wo 01/15223 PCT/JP00/0S596 

G 

^wm^-f yizf^-oxwm-r^ztizj^fDs ^^vt*- ^> • ^^yrmmcD^mi^ 

25 miSf®^S«11^^®|5lD^H{Cjf^£[gr^c);o(3 UTV^^o ^(Dtzi^. 4^^!*:^ 

S o 




wo 01/15223 PCT/JP00/0S596 

T 

^i'ycDmmm ($¥j^^mmm) ^^'^-ov—rji^x-mm^tzimm-rtnt. ^ 

mizmm^rzi±mm-r^^'yymmT.m^^tszttm^Li^o cntcj:!?. m 
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m 1 5 ti. gT^c^+f ^ x(D^mi^^ y'ip^MLtzii^mi^mmcD^ik^m^^m 
^mtmmmx^^o 

mieit^ z(Dmmm 8 cDmmmmiz^^^mii-mmcDm^^^s-rmmmx 



5 



wo 01/15223 PCT/JP00/0S596 

lO 

10 m^cDmmmm 

x^jiii3/Ts-rEi^e^7^d:»T®[ilT$>§o EUca)- i(e)®^^i$:'i7:iiMW (j,:JiT^ m 
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y-5izj:.<j^jz/^vj^mm-r^mzi). i^mmmm3t^^x.^\\^:^m^Lxi^ 
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m2\z7r.r^mi^'^^yrc(Dm.mm\z^\.^x\t. i^mmmm3\±. e^j^^w 



wo 01/15223 PCT/JPOO/05596 

\Z 

5 mmti^^mnmm^no :i tizji.'DX. m^bxmM^x. mmmcommx. 
^mmmT^mmizmih^'^rzmmcD^^mi^^^^y'c^mm-r^ztt^x^^c 
^ititciD. i$m<D^^mii-^yyc(Dmmj:.m^mmz-r^:itf^x^. 
^(D^m^(Dm±iz-m-^-t^zt±^x^^o 

±m(DmmBmxit. asraxg (iiii(c)) ^9cizni\ ^omzm 
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30/^y h-±{C. l2I3(a){Z^^-r^o{C. fcilxJ^s ± (Au) A^^^^^tSf® 

^^izx^m^^ti. ^(Dmrnm^mti^i^cD-m^it. tzt^it. 5 0ummmt 

25 X$>^Zttm^L\.^. ^CD$tntLXlt. ^(D13:MZ^^ ^BB^ h'^jIffl-T 5 
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mmjLm)o lEsttcti. ^mmmm3cDmmfimB}^nx. -r^xcDmmmmTcD 

(Dmmt 3t)itzt^lt. 4 OuTnmi^iZfj::h^Xnt>ti^o :i©^®wi''mei® 
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m^tzimm'^:!:- viz j: ot. ^mmmTcomwznmLtz^mmm^m 

^ tz. iMcDmmmx (i. mmmm t ^ r d ©^^?st4^® d b j: ^ ^ 

1 0 o>c/m5fe^)o ccD^^T'-fej^ mmmm mno^&m^xmm) ^^xf 
mmmm {-^mWi(D{iLm.^xmm) (DmT.m^mzmz\t. ±.m(Dm\(DmM 

-iz-r^tzsbizit. insbizmm^n^^mmMTcD-m^ii. ^5=-u/rDorst4S 
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?.c Ell l(a){i. rji^x^g$^x1-o ^ KSt^^d:h'®St^2 1 
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0-7 0 0^imSJg®/l<5^$WLTl^§o Z(DJ:o^J:^mi^^'yyC{t. 300 
~7 0 0>t^m©i¥l^4^#^*:'^7xy^ (EI^s-y-T) ^V-f i^>'^'V—X'^W]T^Zt 

^^mi^^ y c^m5.2 lizm^^ ntzmzit. '^^mizmi^x. tsi^asca 
15 t^m2 1 t(Dm(Dmmzm^mm {Tyy-y ^ }v) m^x^n^o 

m \ i(b)(±^ ^m-^^^yy^^:LmizmK^xniDti^mmm±T.m^m-to z 
(DmmMitx.m-(:{±. «+m2 iizm^^nfzmMLmcD^m^^-yyc:i5^u^(D 
mmizmm.^fifzm.m.cD^mmmT^-mx.x^'^r^^^' i^y^^mm^nrz 
mm-^r) t^m\.^^ti^o -^lxs m\R2 \±(Dm.WLm<D^m^^^yyc 

mmchh t^u.mmm 2 5 r-at^n. ^mmm t 2 5 

T-t*±^n. via LTrSt4*®Ca*i(^g^tiSo 
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rc(DMmti^mmm2 sizj^^omt^tixi^x. i^-rticDnmiz^i^x ^i^m^ 

^■5 LTi5]t)a:i^n7^c4^#f*^a2 0®flSM-(C{i. >i:^^(C/;&L;T. HI l(e)(Z 

fr^-tj^oiz. m^mmT(Dm^(Dm.Tiz:}5i^x. mR2 iizmmi2ii^m^-^ 

15 tiSo 3®Sii?L2 7{i. S1S2 iCDmA^ii.. M31?L2 7 >&^^^LT^^S11T 

EI § :^ to® ^ ©T- o 

-i:»^Jz;^;DT. HI l{t){zffs-r^o^z^ mm.ll2 7{zi±. tz 

8(±. >i:^g(cj5&DT'J7D— EI 1 2 {z^^■rcto SiifL2 
20 T^jIoT. SM2 10^®2 1 aiiJ{cffM^tL/iiB^/-^^->3 SicJ^^^n 

25 ^##:^M2 OcDH^MillcS 2*^sS^^nTl^§o COH^M^S 2±(I. ittSc 
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25 i^(Di^mi^^m2o, 1 0 otmi^^ti^imz'Di.^xmmLtztK mm2 1± 
iz 2 -Diix^cD^mi^^- yyc^i^m. izm^ l . 2 ou±©4^aii^^ r c * i^jg 



wo 01/15223 PCT/JPOO/05596 

x^T-^oT*)j:<> ^tz. CMP uh^m^mmmm) mcDjiotait^^mm 
^mmj:mx'$>-ox Xh^o tztzL. ^mii^^yy^co^m^mmmcDmm^tzit 

mit. mmLtzMKim^mr^ztizti^otK zcDm^mi^s 'j^^mizjt^\:>x. 
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